
Introduction

Creative Code (CC): Code as 
a medium for expression in 

visual arts [1]. 

When expression is the objective 
of programming, what does 

proficiency look like?
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Research Objectives
Ø What are the core skills 

pertaining to CC?

Ø What do stages of 
improvement looks like in 

CC

Ø Develop a proficiency metric 
for CC

Proposed Methodology

Ø 90 participants across 4 cohorts of 

Ø Metric developed in 5 stages over 2 
iterations

Ø Delphi method to gather expert opinion[2]

Ø Items evaluated using model statistic and 
parameters

Item Response Theory [3]
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Motivation
Ø Compare CC interventions

and their impact on 
learning

Ø evaluate retention of 
minorities in computing



References
[1] Levin, G. and Brain, T., 2021. Code as Creative Medium: A Handbook for Computational Art and Design. MIT Press
[2] Linstone, H.A. and Turoff, M. eds., 1975. The delphi method(pp. 3-12). Reading, MA: Addison-Wesley
[3] Ross Turner. Described proficiency scales and learning metrics. 2014
[4] OECD 2014, PISA 2012 Technical Report, Proficiency Scale Construction, viewed 15 Jan 202, 
https://www.oecd.org/pisa/pisaproducts/PISA%202012%20Technical%20Report_Chapter%2015.pdf

Creative Code interventions, Self-efficacy and retention of minorities in computing
• Magerko, B., Freeman, J., Mcklin, T., Reilly, M., Livingston, E., Mccoid, S. and Crews-Brown, A., 2016. Earsketch: A steam-based approach for 

underrepresented populations in high school computer science education. ACM Transactions on Computing Education (TOCE), 16(4), pp.1-25.
• Conradty, C., Sotiriou, S.A. and Bogner, F.X., 2020. How creativity in STEAM modules intervenes with self-efficacy and motivation. Education 

Sciences, 10(3), p.70.
• Iskander, E. T., Gore, P. A., Jr., Furse, C., & Bergerson, A. (2013). Gender differences in expressed interests in engineering-related fields ACT 30-

year data analysis identified trends and suggested avenues to reverse trends. Journal of Career Assessment, 21(4), 599–
613. https://doi.org/10.1177/1069072712475290

Notions of proficiency; general, visual arts and computing
• Definition of proficiency. https://www.merriam-webster.com/dictionary/proficiency. Accessed: 2021-10-11
• Kunibert Bering and Rolf Niehoff. Visual proficiency–a perspective on art education(oberhausen.Athena, 2015
• John B Biggs and Kevin F Collis.Evaluating the quality of learning: The SOLOtaxonomy (Structure of the Observed Learning Outcome). Academic 

Press, 2014.
• Matt Bower. A taxonomy of task types in computing. InProceedings of the 13thannual conference on Innovation and technology in computer 

science education, pages281–285, 2008.
• Brown,G. 2016 The traits of a proficient programmer: Bridging the gap between competence and proficiency. https://www.oreilly.com/radar/the-

traits-of-a-proficient-programmer/ y.  Accessed: 2021-10-11 
• Starr, C.W., Manaris, B. and Stalvey, R.H., 2008. Bloom's taxonomy revisited: specifying assessable learning objectives in computer science. ACM 

SIGCSE Bulletin, 40(1), pp.261-265.

https://psycnet.apa.org/doi/10.1177/1069072712475290

	9. Measuring Proficiency in Creative Code - 1 of 2.pdf (p.1)
	9. Measuring Proficiency in Creative Code - 2 of 2.pdf (p.2)

